Purpose. Pharmacist-operated drug information centers (DICs) in the United States and Puerto Rico were surveyed, and the results were compared with those of similar surveys conducted over the past 30 years. Methods. In January 2003, surveys were mailed to 151 institutions that were thought to have an organized DIC, defined as a center that regularly accepts a broad scope of requests from health care professionals, regardless of the location or affiliation of those professionals. The survey covered such topics as affiliations, staffing, services, resources, quality assurance, involvement in education, and funding. Results. One hundred nineteen DICs responded (79%), of which 81 met the criteria. Hospitals and medical centers and colleges and schools of pharmacy continued to be the most commonly reported affiliations. The number of DICs declined in the past decade, and the number of DIC pharmacists and other personnel was the lowest reported in the past 30 years. Drug information pharmacists appeared to be better trained than in the past, and a larger percentage had advanced degrees. Services provided by DICs remained consistent with previous findings, except for greater participation in the training and education of pharmacy students and residents. The resource most commonly reported by DICs as useful was Micromedex Healthcare Series, followed by MEDLINE and AHFS Drug Information. The percentage of DICs with formal quality assurance programs did not change significantly in the past decade. Funding sources and fee-for-service activities remained the same. Conclusion. The number of DICs has declined steadily since 1986, and the number of drug information pharmacists is at its lowest in 30 years. DIC services continue to be comprehensive. Only half of the DICs surveyed had a formal quality assurance program.
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Index terms: Data collection; Drug information centers; Economics; Education, pharmaceutical; Pharmaceutical services; Pharmacists; Quality assurance; References; United States Am J Health-Syst Pharm. 2004; 61:2023-32 S ince the establishment of the first formalized drug information center (DIC) at the University of Kentucky in 1962, surveys tracking various aspects of pharmacistoperated DICs have been published. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] The International Drug Information Center of the Arnold & Marie Schwartz College of Pharmacy and Health Sciences has conducted seven national surveys of DICs since 1974. [4] [5] [6] [7] [8] [9] [10] These surveys were designed to update previously published information on DIC staffing, services, and funding, among other things, and to identify trends in various aspects of this area of pharmacy practice. Our last comprehensive survey was conducted more than a decade ago. 10 The purpose of the current survey was to update information on DICs in the United States and Puerto Rico, to compare this information with data from surveys conducted over the past 30 years, and to identify trends in DIC growth and development.
Methods
In January 2003, we mailed surveys to 151 institutions that were thought to have an organized DIC, which was defined as a center that regularly accepts a broad scope of requests from health care professionals, regardless of the location or affiliation of those professionals. This definition has been used as an inclusion criterion in all of our previous surveys and was therefore maintained to allow for data comparison and recognition of any trends. The mailing list was compiled from our previously published directory, 11 the 2002 Drug Topics Red Book list of DICs, 12 and a list of DICs that had informed us of their existence since our last directory was published. Additionally, an Internet search was conducted with various combinations of the search terms "drug information center," "pharmacy," and "pharmacists" to identify DICs that were not included in the former lists. Finally, notices were published in Drug Topics and the ASHP Newslink urging pharmacists at DICs to provide us with demographic data on their centers so that we could update our database. A follow-up letter and a copy of the survey were sent in mid-March 2003 to DICs that did not respond to the initial mailing. Up to three telephone calls were made to each DIC that did not respond to the second mailing. Data collection was terminated in July 2003. The study was approved by the institutional review board of Long Island University.
The survey instrument consisted of 44 multiple-choice and fill-in-theblank questions and was modeled after the instrument used in the 1992 survey. 10 Questions were designed to obtain information on the general characteristics of the DIC and its employees, the resources used to answer drug information requests, the scope of drug information services provided, the types of DIC clientele, the impact of the DIC on physicians' prescribing practices, quality assurance measures, participation in pharmacy experiential education and residency programs, funding, and documentation of the cost-effectiveness of the services provided. An outside expert in the field of drug information reviewed the survey.
Descriptive statistics, compiled with Microsoft Excel (Microsoft Corp., Redmond, WA), were used to analyze much of the data, particularly when data published in previous surveys were incomplete. To perform statistical tests on tabled information presented as percentages, percentages were converted to frequencies when the relevant total n was known. This frequency could then be analyzed or converted to a proportion for testing. In some cases in which a category response was in doubt because of changes in usage or wording over the period considered, that category's entries were excluded from subsequent analysis. In addition, a number of tests of observed changes in proportions or frequencies converted to proportions between tabled entries across years were conducted by using the comparison of m proportions. Results are reported as chi-squares. 13 Data on the number of questions received per month by DICs and the services and items evaluated for quality assurance were subjected to the Kruskal-Wallis test and the Jonckheere-Terpstra test by using the StatXact analytical program (version 4.1, Cytel Software Corp., Cambridge, MA). StatXact is a program designed to deal with very small cell frequencies that usually negatively affect standard frequency-based analyses and yield the appropriate test statistics and associated p values. 14, 15 The Kruskal-Wallis test was used to test for significant differences due to row-based population effects. 16 When needed or considered of interest, this same test was used to test transpositions of these matrices to determine if any original columnbased effects were significant as well.
The Jonckheere-Terpstra test was used to test for the possibility of significant differences due to joint row-and column-based effects. 16 All tests were two sided, and the a priori level of significance was 0.05.
Results
Of the 151 centers that were sent surveys, 119 responded, yielding an overall response rate of 79%. Of the 119 respondents, 16 (13%) notified us that they did not have a DIC, 2 (2%) were solely poison control centers, and 1 (<1%) informed us that it was unable to answer questions specific to the drug information service because its poison and drug information services were combined. Of the 100 remaining DICs, 81 (68%) met our inclusion criteria. Data from these DICs were gathered and compared with results from our previously published surveys for identification of any trends. Data on drug information resources from 11 DICs that did not meet our inclusion criteria were included only in the analysis of drug information resources, since this information was not compared with data from previous surveys.
Availability of service. The 81 DICs that met our criteria were located in 33 states, the District of Columbia, and Puerto Rico. Four respondents (5%) stated that they provided 24-hour services. Thirtynine (51%) of the 77 DICs that did not provide 24-hour services provided after-hours services; 28 (72%) of these indicated that this was done by personnel in the institution's pharmacy department.
Goal of DIC. When asked to identify the primary goal of the DIC, 64 (80%) of the 80 respondents indicated that it was service, whereas 33 (41%) stated education and 6 (8%) indicated research (several respondents reported multiple primary goals).
Affiliations. Affiliations of DICs are listed in Table 1 . Hospitals and medical centers and colleges and schools of pharmacy were the most common affiliations reported by DICs. The mean ± S.D. number of affiliations per center was 2.1 ± 1.6, although 51% of DICs reported only one affiliation. Fifty-two (90%) of the 58 hospital-based DICs were located in institutions with 300 or more beds.
Personnel. As shown in Table 2 Services. Seventy-one respondents provided information concerning the various services performed by DIC personnel. In addition to answering drug information requests, the most commonly reported services included preparation of newsletters (80%), participation in pharmacy and therapeutics committee activities (79%), providing training or education (79%), performing administrative duties other than those directly related to the DIC (66%), conducting literature searches not related to routine inquiries (65%), reporting adverse drug reactions (65%), and conducting drug-use reviews (63%). The mean percentage of time respondents spent on these various activities is listed in Table 3 .
Fifteen DICs provided specialized drug information services to the private sector. Law firms (47%) and pharmaceutical companies (20%) were the most common recipients of these services. Other services noted were an herbal information hotline and an online "ask the pharmacist" service for a major supermarket pharmacy.
The mean number of questions received per month and the types of questions are listed in Tables 4 and 5 . Twenty-two (28%) of the 78 responding DICs reported that the number of questions had increased compared with previous years, 36 (46%) stated that the number had remained the same, and 20 (26%) reported that the number had decreased. On average, 82% of drug information requests were received via telephone, and 59% of questions took 30 minutes or less to answer. Seventy percent of drug information responses were provided only orally, 20% were provided orally with a written follow-up, and 10% were provided only in writing. The mean ± S.D. percentage of questions requiring a judgmental response, defined as an answer synthesized from the integration of data or knowledge and experience, 17 was 44% ± 23%. Pharmacists, physicians, and nurses were the most frequent requesters of drug information (Table 6) .
Seventy-seven DICs responded to the questions concerning the system utilized for the entry, storage, and retrieval of drug information requests. Of these DICs, 29 (38%) solely used a computerized database, 25 (32%) used only a paper system, and 23 (14) 36 (38) 5 (5) … 120 (94) 74 (58) 46 (36) 19 (15) 33 (26) 30 (24) 24 (19) 1 (<1) … 82 (70) 84 (72) 47 (40) 20 (17) 30 (26) 29 (25) 15 (13) 57 (72) 48 (61) 17 (22) c 15 (19) 13 (16) 11 (14) 7 (9) … 1 (1) e (30%) used both a computerized database and a paper system. Of the 52 DICs that used a computerized database, 37 (71%) developed their own inhouse system, while 15 (29%) used a commercially available product.
Affiliations of Drug Information Centers (DICs)
Fifty-two (68%) of the 77 respondents that answered the question about the impact on drug therapy of the information provided by the DIC believed that physicians frequently altered their patients' drug therapy as a result. Of these, 18 (23%) objectively measured this impact, primarily by following up with the requester.
Information resources. Respondents were asked to list the five most useful resources for answering drug information requests. The requests were classified into 15 categories modeled after the classification system presented in the patient-specific drug information worksheet developed by the American Society of Health-System Pharmacists (ASHP). 18 The five most frequently reported resources used for each classification are summarized in Table 7 . Micromedex Healthcare Series was reported as a useful resource in answering 14 (93%) of the 15 categories of questions, more than any other resource. Other commonly reported resources included MEDLINE and AHFS Drug Information.
Education. Seventy-six respondents reported being involved in experiential training. Seventy-two DICs (95%) served as clerkship sites for a Pharm.D. program and 2 (3%) also participated in the experiential training of students in B.S.Pharm. programs. For centers that served as experiential sites for students, the mean ± S.D. number of students at any given time was 2.2 ± 1.7. Overall student contribution to the operation of the DIC was reported to be moderate by 32 respondents (44%), significant by 29 (40%), and minimal by 11 (15%) (the percentages do not total 100 because of rounding). Four DICs (5%) were involved in drug information fellowships.
Overall, 63 DICs (83%) were used as training sites for some type of residency program. Of these, 50 (79%) indicated involvement in ASHPaccredited residency programs, 6 (10%) in non-ASHP-accredited programs, and 7 (11%) in both ASHPaccredited and non-ASHP-accredited programs. Specifically, 54 DICs (86%) were used as training sites for ASHP-accredited pharmacy practice residencies, 2 (3%) for non-ASHP- Table 3 . 10 Mean % of Time a 1986 (n = 121) 9 Activity accredited pharmacy practice residencies, 19 (30%) for ASHP-accredited drug information residencies, and 11 (17%) for non-ASHP-accredited drug information residencies. In addition to taking part in experiential training, 49 (64%) of 77 respondents indicated that they participated in didactic drug information education.
Percentage of Time Spent on Drug Information Center (DIC) Activities
Quality assurance. Forty (51%) of 78 responding DICs reported having a formal quality assurance program, and 14 (18%) were developing one. Specific services and items evaluated by formal quality assurance programs are listed in Table 8 . Drug information consultations were the most frequently reported service evaluated for quality assurance. Criteria used to assess the quality of these consultations included accuracy (100%), completeness (98%), documentation of references used (90%), timeliness (81%), clarity (76%), objectivity (38%), and impact on patient care (19%). An internal review conducted by one individual was the most common method used to judge responses to drug information consultations (70%), followed by obtaining feedback from the requester (36%) and conducting an internal review by a committee (21%). Some DICs used more than one quality assurance method.
Funding. Seventy-three respondents provided information about the funding of their center. Hospitals and medical centers (73%) and colleges and universities (37%) were the most commonly reported sources of funding for DICs. Others were fee- (31) 20 (24) 10 (12) 14 (17) 13 (16) 26 (31) 21 (19) 24 (21) 20 (18) 13 (12) 34 (30) 11 (14) 17 (22) 16 (21) 12 (15) 22 (28) 17 (16) 25 (23) 16 (15) 12 (11) Table 6 . Of the 14 DICs that reported deriving a percentage of the annual operating budget from fee-for-service activities, 7 (50%) indicated that percentage to be 1-20%, 3 (21%) reported 21-40%, 1 (7%) stated 41-60%, and 1 (7%) reported 100%. Two respondents (14%) did not specify a percentage. The most common sources of fee-for-service revenue reported by 12 respondents were hospital pharmacies (67%), literature searches (58%), attorneys and expert testimony (42%), pharmaceutical companies (42%), and pharmacy benefit management companies (42%).
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Categories of Individuals Presenting Inquiries to Drug Information Centers
Nine (12%) of 78 DICs documented the cost-effectiveness of the services they provided. Costeffectiveness was based on review of the formulary (78%), influence on physician prescribing (78%), prevention of medication errors (67%), early intervention in potential adverse drug reactions (44%), time savings for other professionals (44%), improvements in patient care (22%), and improvements in patient compliance (11%).
Discussion
The number of DICs has fluctuated over the past three decades (Figure 1) . After peaking in 1986, the number of DICs meeting our criteria has steadily decreased. Looking back over the past 30 years, only 21 of the 54 DICs identified in our first survey were still in existence in 2003. However, it is possible that the number of surviving DICs is greater than indicated by the survey, since some DICs may have changed names or addresses or may have merged.
The most common affiliation reported by DICs continued to be hospitals and medical centers, while 
Five Most Frequently Reported Resources Considered Useful by Drug Information Centers (DICs)
68 (91) 43 (57) 36 (48) 35 (47) 35 (47) 77 (99) 54 (69) 40 (51) 15 (19) 15 (19) 64 (83) 50 (65) 25 (32) 22 (29) 22 (29) 22 (29) 30 (41) 24 (33) 21 (29) 19 (26) 18 (25) 68 (87) (21) 28 (41) 19 (28) 16 (24) 16 (24) 14 (21) 73 (96) 36 (47) 35 (46) 24 (32) 17 (22) 78 (100) 35 (45) 17 (22) 16 (21) 14 (18) 41 (61) 40 (60) 18 (27) 7 (10) 6 (9) 6 (9) 6 (9) Continued on next page pharmacy schools remained the second most commonly reported affiliation (Table 1 (Table 2 ). This may be attributed in part to the decrease in the number of DICs. The average number of personnel per DIC was at its lowest. Similarly, the number of full-time and part-time drug information pharmacists (203) and the average number of pharmacists per DIC (3.3 in 1992, compared with 2.5 in 2003) were lower than reported in our previous surveys. Since 1986, there has been a threefold increase in the percentage of DICs that reported not having a full-time pharmacist on staff (4% in 1986, 9 8% in 1992, 10 and 12% in 2003).
The decline in the overall number of DICs that met our criteria and in the number of drug information pharmacists operating these centers is consistent with the findings reported by ASHP's 2001 national survey of pharmacy practice in hospital settings, which also noted a reduction in DICs and staff positions dedicated to responding to drug information requests. 19 As suggested by that report, the drop may be due to (20) 8 (18) 6 (13) 5 (11) 41 (57) 39 (54) 29 (40) 23 (32) 11 (15) 11 (15) 75 (97) 41 (53) 20 (26) 17 (22) 15 (19) 71 (92) 58 (75) 31 (40) 21 (27) 20 (26) 53 (80) 18 (27) 14 (21) 12 (18) 11 (17) a Includes data from 11 DICs that did not meet inclusion criteria. b Print version indicated, but also includes electronic version. c For example, www.gnc.com, www.consumerlab.com, www.herbs.org, www.nccam.nih.gov, www. supplementwatch.com, and unspecified Web sites. greater integration of pharmacists' job responsibilities. It may also be due to increased self-reliance resulting from better training of pharmacists. Comprehensive computerized drug information databases, handheld databases, and the Internet are now widely available, making it easier, quicker, and more affordable for health care professionals and the general public to access drug information without having to contact a DIC. The availability of subscription-based formulary monograph preparation may have reduced reliance on DICs to perform this function. The DIC model may also be changing because of liability and cost-containment issues. Organizations may have decided to restrict services to inhouse calls, further accounting for a drop in the number of DICs that met our criteria.
As in previous years, hospitals and medical centers remained the most common source of funding for DICs in 2003 (73% in 2003, 82% in 1992, 10 and 88% in 1986 9 ), whereas colleges and universities have consistently been the second largest source of funding (37% in 2003, 35% in 1992, 10 and 32% in 1986 9 ). However, unlike the percentage of DICs receiving money from colleges and universities, the percentage receiving funds from hospitals and medical centers declined significantly since 1986 (χ 2 [2] = 6.87, p < 0.05). In our opinion, this finding correlates with economic constraints facing the health care system. Budgetary cutbacks may therefore be another cause of the decrease in the number of DICs and the number of drug information pharmacists operating them.
One might have expected fee-forservice activities to have increased, as they did in 1992; however, the number of respondents that derived a percentage of their budget from feefor-service activities actually declined (from 26% in 1992 10 to 19% in 2003). Our results are consistent with those of a 1999 survey that found that 22% of DICs maintained feefor-service activities. 20 In addition to declining fee-for-service activities, respondents indicated few plans to pursue any revenue-generating activities. This may be attributable to work-force constraints or budgetary limitations precluding purchase of the expensive resources that are needed to offer certain types of revenueproducing consultation services.
Although there was no significant change in the number of respondents believing that their services resulted in frequent alteration of patients' drug therapy (68% in 2003, 76% in 1992, 10 10 and 31% in 1986 9 ). Furthermore, only nine DICs documented the cost-effectiveness of their services. In a health care era that emphasizes justification of services provided, we were surprised that these percentages had not increased compared with previous years. Lack of cost justification of services may conceivably have contributed to the decline in the number of DICs. However, there may be other ways to substantiate the value of a DIC, and perhaps justification relies more on other clinical and educational activities performed by drug information pharmacistsactivities for which it may be difficult to demonstrate cost-effectiveness.
While the number of pharmacists employed in DICs decreased, it appears that pharmacists' level of training improved. 10 ). The change may actually be greater, since, unlike in the 1992 survey, we excluded drug information residents and fellows from our data. Such improved training may be one of several factors providing for a more efficient drug information service and a decreased need for a large staff. 
No. DICs
Despite the apparent downsizing of DIC staff, the contribution of DIC personnel to various pharmaceutical services other than drug information remained consistent with the 1992 findings. The percentage of time spent on these activities also remained stable (Table 3) , except for an apparent increase in the time spent on training and education and a decrease in the time spent on providing abstracting services, which declined after peaking in 1992. ) was expected because of the shift to an entry-level Pharm.D. program by pharmacy schools. It is, therefore, not surprising that the percentage of time spent on education and training has steadily increased as well (Table 3) and that the primary goal of 41% of DICs was education.
As in all our previous surveys, we included only organized centers that accepted a variety of requests from health care professionals, regardless of the location or affiliation of those professionals. In so doing, we excluded DICs that restricted their services to practitioners in an affiliated institution. These selection criteria were necessary to allow for comparisons with our previous surveys. We recognize, however, that the decline in the number of DICs noted in the current survey may have resulted from the exclusion of DICs that had once met our criteria but have now redefined the scope of their services. Any trends identified and conclusions drawn from these results are limited to DICs that meet our criteria. Since one of the objectives was to compare data with past surveys, every effort was made to keep the phrasing of the questions consistent with previous surveys. This is a partial limitation, since certain modifications of the questions may have been more useful, but would have not allowed comparison. Finally, we cannot be certain of the accuracy of the data, which depends on who completed the surveys and whether they relied on recall or retrieved actual DIC statistics to answer the questions. Several respondents noted that the responses for some questions were estimates rather than exact figures; however, this was also true for all our previous surveys.
Conclusion
The number of DICs has declined steadily since 1986, and the number of drug information pharmacists is at
